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This paper reports a piojectcOmmissfoned byApplied"CommuniCation

ReSearch, inc. as part of an on-going program studyiliq potential

interfaces for ,on -line search 4rv1ces.
. , . * :.

This research 'program is funded: by theAffice of Science information-
Service04ational Science Foundation, through grants, to the Lockheed
Missiles and Space Company (C342299) and to Temple Pniversity (7442271):

Applied Communicatido'ResearCh.f inc. series asen evaluation subcontraCtor
o both projectt.. , .: .,:,_

,

. .

.,

Atice.E. Ahlgr \s ,program manager of the ACR evaluation bf the

Lockheed DUALIB-prOject. Colin K. Mick manages the ACR-Temple effort.,

-36

As noted in this report; the study was conducted during the first year

.of a two -year project during the "free service; portion of the study.
As a result, the various time estimates have been affected by a number sP6-

variables. 'The time. esti tes presented'here'may therefore he misleading

fore the f011owIng.reaSons.

1. The earchers were till in a teaming mode --.t6e learning
cur* for searching (shogn.by.tiMe per search) started at 31
Joinutes per. search acl'Oropped to. about 18 Minutesat the Oki
of theJree 'period (Mean for the free perind\WaS approxtMate17.23--
minutes).

4

00i data from Ihe pay period (which began in June, 1975)
indicate.thatthe-searcbersare now becoming more sophisticated
and tencito..devote.moretime.to off -line search preparation-
endless tine to actual On-line searching. ,

-/

ACR, Lockheed and the participating lilveries- are now discussing the
possibility of. replicating:th-ts study during the pay period..

. "
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ABSTRACT

A cos t analysis of 411 on- 1 inek bi bllographi c search requests was

conducted. The study involved mortiltoring the time that 35 individuals in
four public libraries spent processing these requests. The 'study

identified a set, of seven tasks that are performed for each request and
determined the average time and cost for each of the tasks. The average
total search cost was $28.41 exclusive of telephone line charges.. This
figure included the data base connect charges of $17.29. The average time
to process a request was 7.8 calend days. A Wide variation inrthe cos
and time figures was found among th four libraries and among individual
searchers.

.4
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INTRODUCTION'
0

On-line bibliodraphic,searching is ,bg,coming commonly used as an aid to

the reference librarian and researcher. Commercially available systems,

such as Lockheed's DIALOG and Sytem'Development Corporation's ORBIT,

provide access to a. multitude of machine searchable data bases for this

purpose, Many issues'remaln unresolved with respect to the geniral,process

of on-line searching. These issues include questions such as the

effectiveness of on-line searching, methods for training searchers, and

optimal search strategies at the terminal. This paper examines the cost o

on-line searching. On-line search costs include thepharges that are

incurred for connection to a commercial search service, the' cost of

printing bibliographiic citations, and the cost of the reference lillrarians

time. '

.

There,are a number of reasons for studying the cost of on-line

searching. In the first place, it seems apparent that on,-ine search6vis

a_c)cite substitute for some forms of non-computerized bibliographic

searching.. rf this is the case, andAf the end product Is the same, then

it is important to know how the costs of thg,alternative4 compare.
Secondly, costs are an important tool to aid in resource allocation. The

provision of any new service implies either additional funding or a

'diversion of funds from one type of service to another, With cost data

this type of decision can be aided considerably. Pih'ally, costs can

provide a basis for making pricing decisions. It seems quite. likely that

Users will have to pay for on-line bibliographic search-services. The

question ts, how much? While there are numerous ways,in which prices can

be set (i.e., loss leader, marginal cost, cdst recovery), aknowledge of

costs can play an important part in thgir establishment.

The Cost data repbrted in this` paper were compiled as,part of an

ongoing project being conducted by theLockheed.Palo Alto Research

Laboratory under the sponsorship of the National Science Fou6datiorOs

Office-of Science Information ,Service. As .part of the study, .Lockheed's

on-line reference retrieval service (niptioG) is being made available"

through four public libraries in the Sar0Prancisco Bay Area. .0n-1i:fie `k

search services were provided at no coltA.o patrons during the first year

of'the project (August, 1974 through MgyL1975). The seareb,service is
being provided at a reduced cost to patr0 s during the second ler of the°

project (June, 1975 through 'May, 1976).

The four librafes participating' in the project are-all members of the

Cooperative Information Network (CIN),' a Bay' Area consortium of public,

special, and academic libraries.. C13, in cooperation with Lockheed,

selected four public libraries in San.Matee and Santa Clara counties as

sites-for the placement of,cOmpbterterminals. The sites-included the

Redwood City Public Library, the San Mateo County Library, the Santa Clara

County Library, and the San Jose Public Library. All libraries,,tin.the;CIN

network were encouraged to participate in the experiment by either directly.

referring patrons or Ky'forwarding patron regUpsts to one of .the above

libraries.
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iTni lndivIduals who perf rmed the do-1 ne' searching and search-related
interviewing had (with tare eptions) no previous experience with
orrOne searching (1).... A cOr of eight librarians (two from each library)
receiveck the standard :Lockhi Introductory course on 'DIALOG (2 days), and,
,sere allowed 'dine tcr:practic arching. ..These librarians then-Oovided
the search trainin to ottio staff members of their respeCtive libraries.

o

/ The experimentit nature-of this project differentiates it from the
normal search situation. poring the first year of thCproject, each of the
four participating j, 16.hours-per month of free
search time and 16 hours/Per month of_ freedemonstration time. Stride the
search time was free, seerchers were able to experiment with the system
while conducting patron searches. , They were not under any pressure-to keep
the searches short and, efficient. On -line search times, and sUbSequently
connect, costs, report 0 in thispaper-may-be somewhat higher than they
might haVe been if' t 1=S were not an experimental project in
which flee search ti, was available te the libraries,

9.

4

PREVI9/1,/ STUDIES
.

The development of adequate skstical (time, cost) monitoring
mechanisms in on-line systems has been a slow process. Monitoring programs
took a large leap forward with the advent of commercial systems whichtook

the precise recording of user-system interaction time for accurate
billing Purposes.

/.

Monitoring of the usetr-system Interaction can taki many forms. Th
simplest measurements deal with elapsed search time, time spent searching
particular data bases, and frequency of command utilizetion. One of th
earliest reports on:user. hehavior 41.5 monitored by a retrieval system wa
pi4sented by Summit 11969). Data reported IncPuded elapsed search time
number of index terms used in a search, number of Boolean expressions, used
.in a' search, and nuMber, of citations printed by the system. Subsequently,
there have been a number of other analyses.. Of particular note is a study
by Benenfeld et.al. 0974) which reported a comprehensive,set of
characteristics' of on-i tile searches. Among-the variables'-computed were the
time required to discuss the search wi thQthe patron the search time at° the
terminal, the number of citations printed out, and the .total user cost of
the search. Benenfeld's experience indicated user .gosts per search im the
rangeof $28 to $56 depending on tbe data base used. Lawrence, Weil, and
Graham (1974) also gathered cost data -on bibliographic searching and. Elman
(1975) surveyed,some of the previout studies and presented his own
computationt indicating that an average on-lihe search cost,$47. Another
aspect of on-line search 4costing that has received some attention In the
literature. is the cost of operating the computer equipment. Lancaster,
(1973) reviewed some of. this literature. It is apparent haf this area of
cost analysis needs considerably more investigation before the internal
economies of on-line searching can be settled.

(1) I t Is only fair to note that one of the authors of this paper was also
one of the searchers being studied, an emOloyee of San Mateo County
Library., We hope that no.bias resulted. ;
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METHODOLOGY

Theaprocedure for obtaining the data from which to compute the cost(of,
on-line bibliographic searching required the cooperatAion of all indivi/dirals

engaged procesSing the on-line search requests. .set of sevenotaSks

was definad including reference interview, originating[)ibrary preparation,,

DIALOG library preparation., search, DIOLOG'library follow.up, orignating

lrbrary follow-up, and follow-up with patron. A form was then developed to
collect data describing the amount of time spent on each task, the date on
which the task was performed, and.the ifidividual who performed the task

(Appendix A). This time sheet traveled with the search request through its

processing. As completed time sheets were received, they were numbered and

cdded for computer processing. In order to-protect the anonymity of the

'library employees performing the various tasks, employee names were

replaced with code numbers for all computer tabulations. In t e tables

that refer to performing search tasksi code number will he

used.

Costs-were developed both. fors each search performed and for each task

wtthin.a search. Each task could be -performed by a different individual.

In order to arrive at the direct labor cost for a search, was necessary

multiply the pay rate fK each individual involved in the search by the

n iniber of minutes, each spentat a particular tas
.

In additioR to the labor "cost of a search, wo other costs must he

considered. The first is the fee paid to the c mercial search servrc

this Case, Lockheed) to access their 'data b se.'. This fee is a funct), n

both of the length of"time one is connected to the system via tele lione

line and of the parqcular-data base (such as ERIC, NTIS, Psychor gica4-

Abstracts, etc,) that is being searched.. for eoth-request, ple data
bases a s amay be searched. In computimg.theon-rtne cost fpr arch, the

cost per hour of accessing each data baSe was multiplied by the,cdnnect

time to, arrive at a total` data base connect cost..

The second non-labor cost element is the number of bibliographic ,

citations:printed at the commercial vendor's computer center and sent by

marl to the searcher's location. A charge is made for -these off..line.

prints and'this adds to the total posit of the search.

t .

Several Other factors could be inclpded in the cost df.a.search. The

major omission of this study was the:co$t of telephone lihe charges. Since

all the libraries were relatively clost to LoCkkheed's.computer center,

they dialed directly to the center. Wit out the use of an intermediary

service such ps'TYMSHARE. If anintermediacyiservice had been necessaTy,
these:chargeswoultbav&to be fnclOded in the total search tost-

, .

Other cost elements that, were excluded from the study were terminal

rental costs, physical space charges,-and indlrect casts of overhead,

adminktration,supplie etc. BaOcaily, the cost figures presented here

summarize the direct costs of on-tinwsearching.



The data for this study were collected dining February, March, and part
of April of 1975. Under the terms .,of the National. Science Foundation

r.oJ

grant, DIALOG service was plrovide'dfreeto the'public' for the first year of

study pe od was, one which occurred.six Months after the project had begun
the exiN,1 17 and at a reduced' rate. for another year. The three month

and during .which the service was .sti 1 l' free to all users.,
_______

.
It should be emphasized that the data comes

,

from self - reports, of the
Library personnel. Such a method is of course less accurate than an
outside Measure, but was the only practical way to collect the amount and
variety of data needed.

. I 4
.

.'At the end of the data collection period, 411 usable time.stieets had
been col lected fro the' four DIALOG libraries (Table-1). 'Of these 411,
'33 6% were from Re ood City Public.tibrary, 29.1% from Santa Clara. county
Library, 22:6% fro San Mateo County Library, and 18.7$ from SanJose
Public Library. 'Branch libraries and other CIN' 1 ibraries took reqUestsi'and
relayed them to the 'mud libraries; 16% of the requests during the
reporting period showed some participation by these other libraries.

#

TNE. REQUEST- PROCEDURE .

. . .

. A general outline of the DIALOG request,procedure is flowcharted in
Figure 1. For the data collection, the process was divisied into seven
task's which formed the basic reporting units on the time sheet ()Appendix
A) ._

.

1The tasks 'were defined by both where and at what stage of the search
process the activity-took place. A-maximum of two possIble types of
libraries participated in each search: a library with a terminal (called-
DIALOG 1 ibrary) and a' cooperati ng library, branch 1 iblfary,, or other C I
member (called originating library). The tasks' were further divided
according to whether the activity occurred before or after, the actual
on-line search. The DIALOG search itself vies treated A- a separate, task.
The tasks were defined as follows.: .- -

REPE.RENCE INTERVIEW:', time thal.the user.spent nego fisting the_
- request by. submitting and 'dis-cussing It with a libr ry staffimember..

This could take Place at either a DIALOG library or an,originating
library. ,

-

ORIGINATING-LIBRARY PREPARATION: if the reference i'nterv'iew was at
a cooperating library; the staff there might spend time rkcordirig,
researching,. and transmittitng the request. o /

i)IALOG'LIBRARY PREPARATION: time spent on the request at the DIALOG
library with no p'atron, present and before performing e on-line
search.- Typical activities Included recording the rec let of
the request, filling out forme, and researching search terms.

. DIALOG CONNECT TIMEor ONAINE SEARCH TIME: the actual DIALOG '
search.
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no patron:prese
forms, exam i ni n

originating lib

bRiGI4ATIN6 LIB
but at a,codpe

FOLLOW-UP WiTli,

spend time Wtt

FOLLOW -UP: time spent after the om-llne searCh with
t. Typically this would include :filling out,.reporting
search results, and notifying the patron. 'or

ary.

ARY FOLLOW-UP: analagouso DIALOG library foll;w-OP,

ating library. a

A

PATRON;, at either type of 1 ibrary, the staff might

the patron explaining the results of the search.

The only one of these activities thatwas essential was the actual

online search. A y combination of the ott4r aCtivi tips might be

performed, deperiding on the nature of the reque t Snd on the library or

-libraries involve. The individual libraries aried this general form,in

accordance with t eir own needs and policies.

The Santa ,Claw CountY Library is a large syste0.withbranches all over

the county anda, research library in Cupertin where the :terminal was

j located,: Users were free tosubrilit requests through branch libraries or' at

\ the Cupertino library. Over the course of t is study, virtually

i

all

requests -orikginated at Cupertino. The reque tor, on entering the Cupertino

library-, AN as directed to a DIALOG-trained s aff member, if possible,. who;

performed the reference interview. The lib erten asked the patron. if

Shethe.wished to be present during the sear h, in which case an appointment

was arranged for some time rn the future.. !Scheduled -searches -were limited

to three or four per day,: due to °the demands of other. staff duties. I f the

user did not ask to be present, the search was. performed at the searcher's

convenience, often' but not nedessarily by the same persOn-whobal performed

the reference interview. The user was cafled either, when the.on-line

search was finished or wben the off-line Prints were received. Whenever

possible a DIALOG stiff member discussed the results 'with the.patron.

. The Redwood City Public Library consists'of a main. library and two

small branches. Users wi reference questions requi ring the faci l i ties of

the main )1brary were. sent there di rectly,:as were DIALOG rehuestOrs, When

possible they were met by 'a DIALOG - trained reference librarian, who
performed both the interview and search. The user was then called to came

in to pick up the results and was met by a reference 11brIrian if possible.

.Occasionally, the results were mailed 'to the patron.
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The San Jose-Public Library serves a metropolitan area. The users with
questions on DIALOG were referred to the main library's sclience/business
department whoserpe onnet included two searchers. The other staff
members in the depa'ment were also famMiar with DIALOG. The user filled
out the request fo m, and might have.been" briefly 'questioned by the staff.
The primary SearcheXduring the data collection period was a,student,
volunteer who came in\part-time to perform searches. No particular effort
was made to have the pair on talk with her, although she telephoned the
requestor if she needed clarification of his/her request. The patron

# was notified, when the results were ready, by the .searcher who explained
-9 the results, and the results were liftin the science/business department.

to-,be picked up. A.note was attached to the results encouraging the
requestor to_ talk with the sedeichet: if -sthe did not understand the
citationor was interested IriSbtaining specific articles..

0 The,-San Mateo County Library alone amongthe DIALOG libraries derived a
subatantil portion'(about 60%) of its requests from other libraries. Like
the Santa Clara County Library, users were allowed to place requests with_
the main 1.ibrary,or with a branch or. other C1N library; unlike Santa Clara;
marry,users opted for the, remote access. A librarian, although not
necessarily one .vey. familiar with DIALOG, generally performed a reference
interview for each request. Searches° received from other librariei or frot
walk-in business were placed with 411 other pending seatches,4to be
performed at the librarians', convenience. The' resuttt were often' -sent to a
branch library, even when' the request originated at :the main library.

Ott

0.

10



Table 1

Freque-ncy Distribution of Requests by Dialog Library,

Library l'Ium6er of
Requests

,

Percent Distribution
of Requests

. e

Redwood City (RC) :138 33.6

Redwood City(
.

'Menlo' Park :1 .
.

137

i ,
33,3,

. 0:2 .

Santa Clara County (Sc) 103 25.1"

Cupertino Research
Center '95 23.1

1 Gilroy ok 0.7,

,Othersl , 5 1.2

San Mateo, County (SM) '' 93 22.6

Central Library' .37 9.0

i Atheeton 20 4.9

BBelmont 0 6 1.5

Foster City 3 0.7

Millbrae :. 2 . 0.5

Woodside 1 0.2

PUbl ic Heal th.

and Welfare ' 20 4.9

Other 4 1.0
.

San Jose PUblic Library(SJ) 77' 18.7
.

Total . 411 100.0

.
,An independent libra'ry that sends its requests to the-indi ated
Dialog library,

6 11
4.4
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STAFF
a .,

. One major decision for a liboarY instituting this-kind of service' is ° %';:'-`

that of hbw ,to s taff .the'.serviCe. The libraries considered -two major -.-

al ternati ves. ,t

'First, they could designate 'one or two pe.Ople to do all the,Searches ;..
The advantab6 to .this would be-that the searchers Voiu1/0quickly become

Skill,edi:AlsO, the responsibility for DIALOG and DIALOG-related
activities would be clearly assigned However, it would mean that at time

. the search sraff.wourd not be aVailable to Users with questions or
probleths..

The alternative wips. to
_
have all of the. r'efe'rence personnel add DIALOG

searching to their usual . repertoire of 1-eference ski I Is. This would
'diffuse the searching, and therefore diffuse both the experience and the:

responsibility. However, itwould increase .the aVal lability of train?*
personnel to users,so that-a 'request could be handled,,efficiently by
viTtually,,,,anyone 'at the reference desk. i . '

. ..Three Of the.'libraries opted for the second alternative. At San, Joie-, ,,

however`, due to'special .circumstances (1), most of the searching eventually` .!
.devolved on 'one ,person. .," ;

,,

D

PO I:of Redwood Ciiys-staff who participated in DIALOG performed, 'at
one -time. or 'arfother, armost every ,step of the'procedure, including the
on -line search. Generally, a librarian followed one request through from
beginning to end. SenteA.Ciara County showed -roughly the same_fatiern,
although they ditihave'a ,few requests that originateCat cooperating
librariel so that the peoOle who dealt with the patron did not,perfore
searatks.

At San Mateo. County Library, Staff 'members from ott county .systern,-
librarieS frequently condiicted.someof,the search task Of thle twenty
petiole. who were listed, on-time sheets,- only five performed searches,. and
only four could be:characterized as regUlar searchers:

Table 2 summarizes the salaries' of the 37 emplpyees involved in
.piocessing the on-I ine search requests. Participants' mean. salaries f Or
the job title ranged from a lOW of $658:Per month for three library

..assistants to a high of ;1325,for a suPeevisory. librarian (2r. For future
reference, the table also.shows the employee code number* (instead of,.
employee names) for each Job title within each library ... 4 -t

A

(I)Near-bYSan; Jose.State University threatened to swamp San Jose Public.
Library with requests, so an. arrangement was made whereby, a library school

,,,,student Volunteer did a large proportion of the searching.

,(2)Employees .df each of the cities anct-coanties In the "study workeclia
different niirnber of hours per week," Redwood City employees worked -38 hours
per -week while employees of Santa,Clara, san Mateo and \San Jose'Worked 40
hours per week. Wheh labOr costs were computed this factor was: considered'.



Table 2

Salary .Schedule for Library Employdes
Involved in Dialog Prodess

Library

Redwood
City

Santa
Crara.

San.
Jose

Job Title
cMeah Monthly

Salary

Librarian I ,000.50
Librarian II 1,083.00
Librariari 1,178.50

Libr.Assist. f. 764.00
Librarian I . 974.50
Librarian I. 1,074,50
Regional
Librarian I 1,126.50

'Supervising
Librarian 1,306.00

a

Libr.Assist. I 658.00
i11:16r.Assist. II 801.00
Librarian I 992.00
Librarian II 1,112.5D
Librarian n 1,232".00
Supervising
Librarian° %; 1,325.00

O

Librarian, Io 955.00
. Library an nII 1,052,50

.

4 EmplYe-e Code Numbers
A Number. of Employeeirr this Clasificdtion

24i'25, 27'
26
23

40
35, 36, 37
38,. 41, 4.3

42

44

2, 9,
13,

1,10,12,14,16,1718
6; 7,"-8
4

15

53,j6.
52 54, 55

4,

ogInpaid ;volunteer, salary cal culate.d at 'Librarian I revel for purpose, of Study,:.
, _44
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In Table 3.data are 'presented,Onf the frequency with which various

employees perforMed each of the seven tasks connected with a search. For
the 'entire experiment, 1595. tasks were performed for the 411 search requests
averaging abbut 3.0 tasks Per, search. 429 searches were performed for the
.411 requests indi. ngthat very few duplicate searches were made for each
-requests-requests Employe -'.at .Santa Clara County-performed the greatest number
of tasks white emlogee' 23 at Redwood City ranked Lecond. Together these

.-

l
14

two employees accounted 'for 20t. of all' 'tasks performed.

DATA RASES
4.s

One possible sourZe of,yariation among the libraries w as the choice of
data bases used for the Search. Since the different bases cover different
subjects, variations in base use Could indicate that the libraries receive-
different types of requests, andfOr.that.the librariarrs' .search habits
differ. Also, since the bases' hourly rates,vary, differentiated-uie could
affect the cost of searching (See Table 4). .

The most, commonly. useebases, (1), for all the libraries takinatogether,
were NTIS (accounting for 17.84% of the bases used), Psychological
Abstracts (16.57%), and ERIC (13.35%) (Table 5). tiTI'S is,a highly varied
base. that caters a wide range of.topics, and the documents abstracted were

dily available to the project participanti through purchase from PITISor
on loan. from the Cali fornia State Library: Pyschological Abstracts (PA)
and ERIC cover psychology, and education, respeCtively:, All 'three of. these
could be expected to be of use- to many public- library patrons. The,next
most used bases were Social Science Citatioris Index' (9.51%), COP4PENDEX
(COMPtiterized Engineering InDEX; 9.29%), andChemicat Abstracts Condensates
(8.23%)..,-The first ties in well with the first three bases; the tatter two
are equivalent. to weLl-Known hand-copy services. The least used bases were
hl 1 Predicasts bases, including PATS Source (.11%), PATS Claims (.21%), and
PATS Chemical and Electronic Market -Abstracts Weekly (.85%). All are
specialrpurpose. bases.

4

'Considering the libraries individual Ty, thei r data base usage did
affer'from the group Percentages, but.not markedly. For. example, the.

.

group proportion for aNTIS is 17,84%; RedWood City's figure was 19% as' were
Santa Clara 's and San Mateo's; while San Jote's was 13%. Psychological
Abstracts1 group percentage was 16.57%; the individual proportions were
.18%, 14%, 22% and 13%.

(1)Nore' than one base may be, used orl a search;.theie ate the prpportkins of
bases used,, not of seaohes performed. /

I
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Table 4,

Dai.Base Connect Charges Per Hour

Data base name

ERIC.

CHEM ABSTRACTS

EXCEPT. CHILD ABS

NTIS

SSCI

COMPENDEX

AIM-ARM

NAL/CAIN

PSYCH ABST TS

.INSPEC-PHYSICS

INSpEC-1ELECT. EN

INSPEC4OMPUTERS.

An/INFORM

PATS CMA /:EMA

PATS C/EMA WEEKLY

PATS ..F and S.

PATS 'Source

-II/C1 al ms

Charge per connect hour Charge per off-line Print °

$. 25

45

25

.35

70

65.

a

$ 0.10

9.10

0.10. Utl

0.10

0.10

0.10

0.10

0.10,

0.10

O 10

0.10

0,10

0.20

0.20

0.20

0.20,

$ 0.10

45

45

45

65

90

.90

.90

1 90

$.150

These were the base ? available during, the datecollecOon period.



Table '5,

Dat4 Base Usage by Library

. ,

Data Base Nate

Number -of Data Base .Uses by Library
0

Total
Uses

Percent
Distributl

of UsesRedwood'
City

Santa
Clara

San
Mateo

.. San
Jose

.

ERIC
CHEM-ABSTRACTS
EXCEPT.CHILD,ABS.
NTIS
SSCI
COMPENDEX
AIM -ARM

CAIN \

PSYCH. ABSTRACTS
INSPEC-PHYSICS
INSPEC-ELECT.ENG
-INSPEC-COMPUTRS
MI-INFORM l'

PATS CHEM ELECT
PATS CHEM-EL WEEK
PATS F-and S
PATS SOURCE . ' '
CLAIMS/PAT PROS

44
29

2
61\
32

. 24
1

14
56
12

4
2

20
7

10
1

1

-_`

38,
15
3-

, 45
27
2 7.

1

S
33

7

12
4

, 11

10
3

18
21

5
35

5
5,-
3

12
.40

4
2 .

3
11

.25
12 -

6
26

... 25
,. -25

, 5
9

26
,2

)2

p
20

6
5

10

1

125
77
16

'167
- 89

v89
10
AO

*155
25
20

9
62
23
8

4 20
1
2

.

13.3
8.2

, 1.7
17. 4
9. 1

9 29
1.07
.27
6:57
2.67
2.14
0.96
6.62
2.46 iv

0.85
2.14

.11
21.

TOTAL
320, 243 180 193 936

PreSent
Distribution

,....

34.19
-1

25.96 19.23
,

20.62 100,60
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--Although on the library level no significant differences appear, whien
broken down further to show the individual searchei, differences ,become
apparent (Tables 6 and 71. The mast skewed figures are for searcher 3,1 who
is a special) ibrarian and whose search pattern reflecti the special ; zed
Interests of Her ci Vents. The other searchers, however; have no such easy

-explanation' for their preferences, Looking at the most frequently Used
baSe, NTIS, the frequency of use varies from 6.4% to 23.8% (Table 7). Even
excluding searcher 3, Psychological Abstracts varies from a low of 4.9 all,
the way -Lap to a high of 30;8%. -

: r

. a

We can only guess at reasons for this variation. it maybe that some
searchers have certain' subject expertise, and that the searches within a
library are parcelled out accordingly. However, none of the libraries
reported any such pattern to their searching. -It' is more likely that users
fall into habits of searching and lend to use bases with 'which they are
familiar. The most frequent searchers (23 and 50) show more of a
scattering among"the bases, sb.it may be that their added experience has
encouraged them to' branch out, more, while .other searchers stick with., !'safe"
bases. Also, doing more searches no doubt bring the Searcher a
greater vatiity of topics and require a greater-variety of bases. ,These
are just .COnjecturesi as the figures are not conclusive. If the searc ers.

r verywere eithe ve conservative 'in their use of "new" bases 'or, were' strl
segregated by subject, they would center their searches on a handful of -
bases. However, almost all of them used each of the more popular baseS at
least once. ,

Table 8 breaks-down the average time Apent orreach data base by the
most active searchers. Abain, the resurtt shci4 very little uniforRity
among the .searchers. No oneibase tends to.be a time-consuming base. The
searchers varied widely in the average time that they spent on a single
base. There seems to ke.some antra -library similarity, but it is very
slight; the San Mateo County Library searchers*.all.had fairly low, averages,
the. Redwood City searchers a little higher, the: San Jose people about the
same asRedwood City or perhaps a little higher, and Santa Clara County
highest of all. 'These figures are not directly* cbroparable with the mean
on-line time per searchossince any. number, of bases can he used on al...single
search. iimiever, they are something to 'keep fin mind for the discussion of

Mime .per task that follows. If a search_used the same number of bases,-
and the average time per base differed among the librariesthe :average
on-line timeper search should vary accordingly.

,,OFF.LIN.E PRINTS

The number'of off-line prints requested was4a major variable in' the
cost of thesearch. - San Mateo County tried not to print.more than fifty
citations per search, but that was -not a hard and fast rule. There were
two reasons for this guideline. First, the number of prints available
under the terms of the grant was limited (although no library overran this
lJmlt during.the first year-of the study). Second, if the patron. received,
too many prints with too much irrelevant information, the precision and ,

therefore the quality of the search was lessened.

19
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eli;Y- What its effect on

of limited off-l.ine print;
library. San Mateo County
Off-line., whereas San Jose
City 75.

the quality of the search, San Mateo's practice
had a marked effect on searches 'complkted at that
printed an average of 29 citations per search
printed 66, Santa-Clara County 71, and Redwood

Table 9 breaks down into intervals the number of citations printed out
off-line per data'.base (more than One base, could be used on each searsp) by
`searcher and indicates the mean nuirber of prints per base bdth for the
searches for which, prints were made..(theonorr.zero entries), and ,for all
searches, including those for which no prints were made. The figures
differ strikingly.

. .

The.. Intervals show an expected decOeiie in .the. ntirnber of occurrentesr.
moving froM :Smaller numbers of printouts to larger. No off-line_pri'nts were
requested from mor0F,than half of the data bases; this could be-because the
search results were_not satisfactory, or because-the relevant. citations
were printed on-line.. No searcher made-a:practice of. printing monumental
bibilographies.. The mean.vallies-ae rrre--informative, showing-. some faikly
signifiCant differ ces -among searchers,

The mean number, of off-line prints for all cases (including those
searches for which no prints were made)' was 14.26 for San Mateo County's
searchers taken all together, ranging individually from 10.73 to 19.04
(Table 9). Redwood. City's overall average was 32.98; its librarians ran...,
from 16.94 to 39.38. Santa Clara's overall figure was 29.40, the
Individual figures. from,21.81 to 40.39. San Jose's library-wide mean was
23.92, its Individual-low 18.31- and its hilh 32.37'.

./.
Generally, it can be said that searchers varied widely when deciding

how many, citations were necessary and/or acceptable to the .user.
intra-library similarities are marked only for San Mateo.County. Otherwise
it was the individual and not, the library who was the. -determkni ngi factor in \

9 the number of print =outs. xW

TIME PER TASK

Another major source of ()difference' was the staff time devoted to each..
task. From the descriptions of the various libraries' request procedures,
it Is evident that .some,placed more eMiThasiv-on certain tasks than did
others. Tables 10 and 11 quantify this di fference in two' ways: Tab le 19
.,1s the mean time per task, by library, for all, non-zero entries only; i.e. ,

once it is dhcided that a.task is to be performed, that is the average time
for that task. Table 11 averages into Table 10's figures the entries with
values of zero, i;e. those searches for which that' task was not performed.
In many cases,zero entries area significant proportion of the
observotions.

ts

..



e

Mean T1n e Per Task By Library,
(in minutes)

Table 10

.

uQ

a

.23

-
Task

°
.0 .

I:4am Task Time By Librar
7 .)

time
RedwoOd
Clt

Santa Clara
Count

San, Mateo
Count

San
-Jose

Overall
Mean

Mean

# of
obser-:

vation

,

Mean

# of
obser-
vation

.

Mean

#',o
obser.
vation Mean

# of
obser-
vation

-

°Mean

# of
obser-
vation

Reference
interview 9.65 91 12.92 89 9.97

,
59 8.57 .56 10.50 295,

Originating a

.

library .

preparation.

21:00
-

1 i , 8.33 2 19;58
.

42 5,00 1 18.65 47

Dialog library
preparation .12.07 45 11.44 45.' 9.72 76 9.47 57 10.48 223

Search . 19.63 138 30.42 103 14.09 91 28.31 76 '22.42 408

Bialcig library.

-follow-up 9.34 66 12.64 91 16.31 83. 9. 0 67 12.21 307

Originating .

library
follow-up' \

18.00 2., 15.00 2 10.60 38 - - 11.48 42

Follow-up
with patron 7,58 31 8.03 66

_

7.79 43 6.52' 31
.

7.61 171



Task

Referenc0
interview

Originating
library
preparation:

Dialog library
preparation

Search

.

Dialog library
fol Tow,up

Originating
library
follow-up

Follow-up
with patron

Total

Table 11

.Mean, Time Per Task by Library, All Entries°

(in minutes).

.

Mean Task Time by- Library
Redwood
/City

n.= 138

6.36

3.94

19.63

Santa Clara
County
n 103

San Mateo
County.
n*.-- 93

San
Jose'

n 77

"t-Overaill

Mean4.
Time

n 411

7.°
7.54'

1.70

36.10

5.1°5

63.35

44.56

4,33.

3.60

p.-39 ,

8.18

2.62

51.98

5.69

22.55.

9.12

3.17:

Y

48.07
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Tail le 10 '-shows differences among libraries, but none vary much from the
group mean.- The *singleexception is search time, ,which varies fromia low
of 111.05 minutes for. San"Mateo 'County, to a high. of 30.42 minutes for inta

.,....41ara County, with-an overall mean of 22.72 minutes.' lilore abode-this
''later,.) However, Table 11,.brings-9iit more differences... For instance,-
reference interviews were around 6.3 minutes fOr all litiraries ;except Santa.

.

Clara County, where the average was'-11'R61.,t61, -,The numbers of obserVations ,in,
the two tab les'. exp I ain*.the' d I fference; 86% '.0f1 Santa clal'a ,,Coun tyls requests,
were accomParlied"by a 'refere Ca interview, while, the next highest
percentage itairSan 'Jose ev Simi lardy, DIALOG 1 ibrary._follow-un time
as measured in-Table 11 Va from-a low ork;,.47.--minutesItiedwo9d City) to _

a'high of...14.56 minutes ,fSart.fiateo CCuritY),. .Only,411..of .Reciwood City's
.requests had the DIALOG library. follow-;UP performed while 85Z. of San Mateo

- -

25.'

, The conclusion 'therefore Is. that the..determining factor in time `'per."r
task was whether or not :the task was peifcirried. Once the decision was made:
to perfortII the ask,. the time requiredIvas s'i'milar among libraries. The
search time was the one ImPOrtant eiception. .This" time Is especially
imp9rtant since it determinedrrtt only salary 'expenditures, as did .the'
other tasks, but al so the cha e for-` connect which, as wit l be seen
Was a significant; part of the overall cost.

4 , A I.

". In order "to statistically determine:if there were 'differences r.n the
times taken to perform eaCii;.of 'the-seven tasks .across the four librarieS;. a
set of Analyses of Variances, was Conducted.: -These;,..variatices are repOrted
ln Tabie 12. The table -shows that thercWere,itgnificant differences. in
the time taken to perform'the.. reference nterview , search,, and DIALOG
ibrary

.
While the Analysii of Variance indicated some differOnCes in group

means, by, itself it did not -Indicate.whitA of the four library's task times
was Significantly different from any other. To determine this,. systematic
comparisons, Of all poSsible combinations of task time mean valuestwere
perforrred and the results evaluated ustmg.f,Scheffe's test (1).. TabTO 12 Ohms
that for the Reference interview there was a' signif icant:diff-erence between
Sarkta Clara's (SC) time and the times of Redwood City (RC),,, San Mateo ,-(SM),,
and San. Jose cSJ) , but that there was no aliference between the -latter three
means: Sitatlarly for search time, Redwood Cfty and San Matte were ,

significantly different 'from Santa Clara and San Jose.

PATRON'S PRESENCE

VOne decision that-the- participating libraries had to make was whether
the requestor should ,be. present during the search. On the one hand,. -the
eques tor was 'Often much 'more fami liar with the subject than the 1 ib rarian

Was 'ald could 'provide both an instant, evaluation of how wail the search was
goin-g and perhaps suggest alterna,ive search strategies.; The process of
the search might afsollelp dra.4 out a non-communicative patron, and help
him/her understand what the 1 ibrarian.needeorr to know.

(1)See (KI rk. 1,68) for a discussion of this. prlocedure., The.test ,wes
con'clucted,at" the 0.05 level of significance.

1.

&
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Analysis of Variance for TaSk Times

Variable flame
o..*,

Source of
Vari ance

Reiference Interview
Tithe

Originating Library
,Preparation, Time

Li.brary
Preparatitm Time

Total Search Time
at Terminal

Dialog Library
Follow 'Up:

lietvieen Groupt,
cWithiri .Groups

Between GrOups
Within Groups

Between Groups
Within n-Groups

Between Groups
With

Degrees
of

Freedom
Mean
Squares

F
Ratfo Probability. Scheffess Test'

?291 28.46
270.97 10.24"

4 -.184;86' 0.21
45 °897.27

Between,Groups'
Within :GrOups%

3'
406

304,

85.45 '

5528..85 21.37
258..71

.000 (RC,,SM,Stl) VS
(SC)

(RC.,SM). vs
(SC,SJI

(RC,SS.) vs
(SC) vs (SM)

Oribinating'Cibrary
Fol-1-&-Up Time

Fol 1 ow-Up Tithe
With Patron

Total Time for
Search:

BetWeen OiTuPS-
Wi thi h. Grp upS.

Between Group
Withi GroUps

111:15 Y
83.20

15.71

Between Groups, 3*

Withirc,Groups;
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On the other hand, a user unfamil Jai. with the search process could slow
the search down, requiring lengthy explanations during the terminal
sessions. The librarian might also prefer not to have someone w'a'tching,
over his/her shoulder during the search. .1

Illtimatery, only Santa_ Clara County made, 4a regular practiCe of.allowing
the patron to, be present during the search. Thus figures are availatle on
the relative lengths of searches with and without the patron, 'but only for
Santa Clara County.

1
Of the 103 San lara,County searches reported, 60 were Performed

without the patron, and 43 with the patron. The average search
those with no ,patron` present was 25,0 minute's versus 37,9 for those with
patron present. The chance of this large a difference resulting simply
from random fluctuations is Tess than* 1%; -searches with'the patron take
significantly longer. However, the total time required for all tasks Circi
not vary that much; without 'patron; the average was 56,3 minutes, with'
patron it was 61.0 minulest there Is a 7.5% chance, that the sample means
are not significantly different. Ihus it is not conclusive- that the
patron's presence at the search has an adverse effect on total search time.
It may be that the patron's 'presence at the terminal shortens the time
requf re,,d for .ei the r. the 'reference= interview ..or for the follow-up with the
patron. 6

COSTS

, All of these time figures can natibe translated into costs, using the
salary anti fee schedulei (Tables.2.and Rather than calculate costs
based on the average time figures arrived at earlier; the procedure in this
study was to calculate directly the actual costs for each search based on
the time requiAdiethe 'salary of the person performing the task, and the
data base(s) used. .

The mean salhy costs for each task, by library, are presented' ih Table
13. The figures for the individual libraries cluster reasonably around the
means for the group as a whole. The'one exceptionilis originating
library figures, for-which only San Mateo County d enough observations to
be meaningful. The costs were quite low, averaging $1.03 for.the reference
interview, $1,95 for originating library preparation, $1.02 for
DIALOG library preparation, $1.16 for f91 low -up at the DIALOG libraryT,
$1.07 for originating library follow-up, and $..74 for the
post-search time spent with the user.

t, Table 14 presents another analysis of the costs incurred in the on-line
,search itelf.t\-The overall average was $17.29 for computer time, $9.16 for
ffl-line printouts, and $2.24 for the laborat the terminal, This,

combined with $*.02 fell- all other labor (detelledin Table 9), brings the
cosh for the.entye search process, for all libraries, to- an average of

4. I
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Table 13
.

Wan Salary Cost Per Task By Library

Task

dean Task Cost By Library

Redwood City Santa Clara
County :

San Mateo
County

Sari Jose OVerall

Mean Mean 'Mean Mean Mean

11

'Reference °

interviiew

.

$1.04 '$1.2,1 $1,02 $ .80 $1.03

Orginating library
.

preparation ic 1.14 .76 .2.10 w .45 1.95

Dialog.library
preparation 1.21 1'.06 .97 , .87 1.02

Search. 2.03 2.83 1.47 2.70 2,24

Dialog library
follow -up .87 '1.17 1.61 .87 . L16 .

01-ginating .

Library
follow-up .53 1.39 1.08 1.07

Foll'orw-up with o
patron .79 .75 - .81 .60 .74



Table 14

Search Costs

(in dollars)

29

Cqst ,E1 ement

c,

Mean TaSk Cost By Library Overall

Redwood
City

Santa Cl ara

County

Sari' Mateo

County
San Jose

Mean
Cost

Data Base Charges

Off-Line Print
Charges

Search .Labor Cost

Labor Cost for All
Other Tasks

$14.51

9.73

2.03

3.64

$22,16

12.60

2.83

5.91

$10.55

3.64 .

1.47

..

6.22

$23,69

12:96

2.70

4,93

$17.29

9.16

2.24

5.02

Total Cost. of Searchl 25.33
.

35,17 3. 19.74 35.11 . 28.41

O

iThe total. cost .is not additive 'due to differences in the number of observationsr
for each cost element

Alp
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The individual libraries differed significantly from this mean, ranging
from a low of $19.714 (San Mateo County) to a high of $35.19 (San Jose) and
$35.17 (Santa elaratounty). Redwood City was a little below the average at
$25.33, No one item accounts' for the differences.

an Mateo County, with the lowest overall. average,, had the highest
1,9fok cost for activity other than time at the terminal. They more than
make up, for this, however, by spending less on terminal time, both for
computer time and labor, and also by printing far fewer citations.
Referring back to the mean time'per task in Table 10, it is evident. that
San Mateo County's searchers spent significantly. less time at' the terminal
per search. The higher costs 'for other labor probably ,came :from the .added .

step incurred when requests originate at a library other than the one
at which the terminal is located. -

*

.Santa Clara County and San Jose differed by only a few cents in the
total search cost but their breakdcwns were not identical. San Jose spent
more on data base charges, thoUgh a little less, on salaries for the other
tasks. This indicates the use of more expensive bases and/or less
expensive personnel (note that their most prolific searcher was
the Unliald volunteer whose time Was evaluated at the Librarian I rateY.
As- indicated in.Table..10., San Jose generally spent a little less
time on each task than did Santa Clara County.

Tolook a little closer at the search process, Table 15 presents. search
costs. for the high-frequency searchers. At this level there is more
across-library variation. The three Searchers who spent the least salary
at the terminal belong to the low - ranking San Mateo County (searchers' 8, 3,
and'10). The next three lowest are from other libraries, two from Redwood
City (23 and 25) and one from Sari Jose (52): One of Redwoo ,City's
searchers (23) is a relatively expensive Librarian III. T e highest salary
costs-were ,Incurred by Librarian l's from both Safi Jose (11 mber 53) and
Redwood City (26). (I

I it 4
The data base charges, which are the largest single etement in the

search cost, follow a similar pattern. The six lowest searchers in terms
of salary. also account for five of the six lowest searchers in data base
charges., The off-line4.print charges, as indicated earlier, differ
strikingly, bringing all four of San Mateo County's searcheri dow to the
four lowest total search costs. San Mateo County searchers are fo owed ,by

searcher 23 from Redwood City and 32 from'Sen Jose. The. higheSt tal. .

search cost was attributed to searcher 37 .of Santa Clara County, lowed
by searcher 36 from' Santa Clara County.

iienerally, however, differences within 9 library were not as s king'
as those between libraries. Thus'it appears that although, individ ii .
searchers do -vary, the overriding consideration is the library at which
they are searching., This could be a result of library policy, either
written or implied (evidence the San Mateo County effort to keep down the
number of prints). It could also be a result. of interaction among the
searchers at a library, arriving among themselves at a definition of what
is an acceptable search len'gth and number of `prints. Also, since most of
thesearchers received at least part!=of their training from others in their
own libraries, it could be- that the intramural similarities reflect a
common' teacher.



Table 15

Mean Search Cost for Selected Searchers

(in dollars)

Librar
Searcher

Code
Search

Labor Cost
Data Base
Charges

Off-Line
Print Charges' Tot-41 Cost

f

3 1.45 10.76 2.72 .1.56
San 5 2.24 12.74 3.15 19.82
Mateo 8 0.94 6.02 4.11 15.35

10 1.48 12.17 4,25 21.59

23 1.81 11.80 12.29 23.86
Redwood 24. 2.84 20.90 7.06 32.45

City .25 1.61; 13.02 12.34 24.86
26

/

3.43 24.69 ,5.27 33.37

35 2.561 19.19 1344 33.40
Santa 36 3.19 23.70 13.1.0 34.97
Clara 37 2.80. 24.70 10.97 37.57

, .

50 2b48 22.07 9.67 '34.89
San 52 1.89 It:03 32,95/ 24.35.

Jose 53 3.96 34.98 15.116' 27.13



32

,Two factors determine the computer 'charges for,connect time: the time
required far the search and the choice of data base. it is possible to
separate out those two effects by considering the ratio of the cost
of data base. connect time to search Aloe. This has the effect of
normalizing the connect charge to reflect varying lengths of time
spent. searching, The actual ratios were:

Redwood-City $ .74/min.
Santa' Clara Co. $ .73/mfo.
San Hate° .Co. $ .77/min.
Sao Jose $ .85/min.

From this it -can be concluded 'that: all libraries were spending roughly the
sane amount per connect minute for computer time: San. Jose was slightly
higher, denoting a-slight tendency to make greater use of the :more
expensive bases.

Similarly, the salary cost for any part of 'the search depended bOth on
the time spent and the salary of the person performing the ,task(s).
Considering again the-o6-line search, the; ratios of labor cost to time at
the -terrilinat for the libraries were:.

Redwood' City i$ .10/min. I

Santa Clara Co. $..05/min.
San 'Mateo Co. $

San Jose ' $ .10 /min.
a

The libraries did not vary greatly in the.overall salary cost per minute
at the terminal,

'Broadening this analysis to the entire DIALOG process,- the ratio of the
total cost of the DIALOG process (labor; computer charges, printouts) to
the total time, from reference inferview. 'through follow-up were:

Redwood City $- .71/min.
Santa Clara Co. $ .55/min.
Sari Mateo Co. $ .33/min.
San Jose $ .68/ in.

A likely explanation f r the low an Mateo County figure is that their
searches tended' to be mor labor-intensive, while the others were more --
computer-ilitensive and co outer time is much moreexpensive than
people-time. Redwood Cit Is searches also tended to use less computer
time. However, their off line printout charge was much higher than San Mateo'
County's and their chief searcher during the data collection was a
relatively expensive Lib arlan III (the other libraries relied mainly on
Lib rari I IS) (1)

(1)San Jose Public Libr ry has recently indicated that with the advent of
user charges far corti uter time, they are moving toward a more
labor-intensive and less compute r-intensive search pattern.
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COMBINATIONS OF TASKS

In the description of the DIALOGprocets as it Is 'performed in each
library, it was pointed out that the librartes differed in the emphasis
-placed on different ,tasks_. For instance, San Jose made. no, Special' effort
' to perform either a' reference interview or to spend post-search time -with
the patron. Santa Clara County, 06 the other hand; tried twhaVe the
Patron submit to a referefice interview with a DIALOG staff tembir.

The greatest dumber of tasks that might possibly be performed would be
for a'searCh that originated in a library without a DIALOG terminal, for
which all seven tasks listed on the time sheevcould be perforMed. For a
request originating at a DIALOG I Worn the maximum number' of tasks would
be five, eliminating the two tasks' that are specific' to non-.DIAIAG
libraries.

Table 16. shows the twelve (out of 128 possible) combinatifions,of tasks
that ,were most frequently-.performed. These tweiVe accounted for 338 of the
searches pe

Table 16. This pattern consisted of a reference Interview,
,01-

ormed; or 132t. The. oast-used single pattern of tasks.was
'number ten n'

..irrDIALOG prep ation, search, DIALOG follow-up, and a folloW-up-wtth us
the ''complete DIALgGoriginating. pattern. The next most common was
pattern. seven, the same as ,teh but with the DIALOG preparation omitted:
Pattern twelve, every possible task performed, occurred only ten times.

Given that different patterns of tasks mean that more or fewer steps
are performed for .eath.search;Ti follows that different 'patterns

. result in different costs. -'
.

%
,

Table 17 shows the mein total search cost, by library, fortt,each of the
6equently occurring combinatiOns of tasks. .Surprisingly, the lowest-

. overall mean le the one.With the most tasks (combination number 1.2):' This
figure Is not conclusilie, howeVer, due to both the low number of 'cases
(ten) and the fact that all cases were from San Mateo Countyi which had

'consistently low search. costs.
i

. . i4,.

The second least costly (again-with figures only from one library, In
e Redwood CitY)_ .was the sixth' instance, which consisted of a

eren e.interview the search; and follow-up with patron.
1. I

Interestingly, the bare bones search - no task performed other than 'the.
actual on-line search - although inexpensive, at $15.67 (number one), was
only ththird least expensive combination.

The most expejve combinatioC' considering all libraries together, 'was
combination number eight, reference interview, search, DIALOG library
follow-up and follow-up with user at $38.08. The'next most expensive was
pattern number ten, which includes all the tasks in combination eight plus
DIALOG library preparation. The additional task loweilid the cost .t46 $34.23.

3.5
-



I
34

40 Table 16

Most Frequent Combinations of Tasks Performed for DIALOG Searches

d

Combin
ation
Number

Combination of Tasks, -

Cialog
Library

follow -up_

. o

1

-.1.

1

t

.

o

1

1

1

1

.

Originating
Library

follow -u
.. .

. ,

o U.

1) :

o
.

o .

0

o

, 0

0

0

0

.

FolloW=up
with User

; 0

1

0

1

A0

o

1 .

a

1

Frequency
of

occurrence

21

22

21

11
.

5

lo

44

41

40

70

13

10

Reference
Interview

Originating
Library

Pre aratio_prgaratign

0

0

0

0

0

0

0

0t.
0

0

1

Dialog
Library

0

O

1

1

.

0

. 0

o

0

1

1

1

Search

1

1

1

1'
1

i

.1

1

1

1

2

3

4
4

r5

-6
.

7

8

9

10

11'

12

0

0

0

0

1 o

1

1

1

10

1 .

1

1

Total

............,

338

1

Rote: 0. indicates task not per med; 1 indicates task was performed.
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Table 17

fotal DIALOG Search Cost for Frequqntly Occuring

s, Combinations of Tasks

(in :dollars)

ti

Combination

Number

Mean Total Search Cost

Redwood
City

Santa.
Clara

San
Mateo

San
Jose

All

Libraries

.

1'6 85 22.01 15.62 12.00 .....15.67

2 23,42 76.30 10.20 31.56 25.50

3 35.30 33.86 18.92 25.897

4 35.30 33.86 18.92 25.97

1

5 23.11, 9.62 47.85 23.43

6 9.75 9.75

7 25.96 28.30 35.26 28.13

8 26.82 43.93 16.33 28.56 38.0$

9 29.59, 28.40 16.07 38.71 31.09

,

10 33,40 '39.62 19.62 36.90 34.23

11
\ '26.07 ' 26.07

12. 1.61 3.61.

37
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These dataon task' combinations imply that there is nodirect
correlation between the number of tasks performed and the Cost of the
search. San Mateo. County had the lowest average cost, while generally
performing more tasks pei search than other libraries did.

ELAPSED TIME

Two measures of .time are importanttothe user of an Ind of search
service; One is the` time that the user or his/her surrogate actually
spends on the search. The use of on-line searching reduces.this measure
from hours, even days, which must be spent leafing through abstracting and
IndeXing pubitgations, to only minutes spent conferring with the search
personnel.

The. second measure is waiting _time - -how long the user must Walt from.
the instigation- of the request unti 1

. the results. are. received. The waiting
time is an indication of how quickly the search service processes the
equest.

.

The mean time/that requests spent in the'system,q1) from
patron contact-wth the last task (whatever' that was) for all
libraries'together was 7.79 days (calender, not working *days),
individual libraries the figures. were: Redwood City, 6.02 days
County, 4.87 days; San Mateo County, 14.67 days;. and San Jose,
(2)

the first
of.the
For the

; Santa Clara
6.79 days.

Table-. 18 analyies this data further, This table shows the mean .time
'between various pairs of tasks, by library. Not every task was performe
'for each search; the figures are only for those cases In which both
elements of the pair in question were performed. If Is also worth noti
that the pairs examined werendt necessirlily successive tasks,- but thus
for which a significant"number of observations were available. There
overlap among the pairs examined, e.g. reference InterView to. search
subsumes reference Interview to originating library preparation, refe ence
interview to OIAL00, library preparation, and DIALOG library preparatl n to
search.. *,

Redwood ClijOs data show a regular 'progression ,thrOUgh the task .

Reference interview toAsearch required, about two days of the six ov rall;
search to follow-up with patron tended around three days. Conside ing that
off-line printouts, were-sent first class mail, and required a mini um of
two days to arrive, the figures were quite go'd.

4.

(1)The minimum time possible is one day and that is for samedayservice.

(2).Ali OYthe libraries would eXpedtte rush requests, if the
j

firon had a
good reason. .\ .
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Table 18

Days Elapsed Between Tasks,

37

1Kedwood

Task In erval

/

., Librar
M

E
A

4

Llty. Santa Clara an Mateo San Jose

Mean

# of
obser-
vation

-

Mean

# of
obser-
vation Mean

# of
obser-
vation Mean

# of
obser-
vation

,

Reference Interview to
Originating Library
Preparation
Reference Interview to
Dialog Library f
Preparation
Originating Library'
Pl-eparatfon to Dialog
Library Preparation
Dialpg"Library
Preparation to Search

Reference Interview to
Search -.

Seaolb-to Dialog,-:
-Library. Fol low -Up

Search to Originating
Library Follow -Up

\ Search to Follow-Up
With Patron
Dialog Library Follow-=
Up.to Originating
Library Fal 1 ow-Up

Originating'Library;
Follow-Up to Follow-
Up With Patron

Dialog Library FoTlow-
Up to Followill6 With
Patron'
. .

Average time
,
in system,

all cases

4, ,

1-.91

.59

1:93

1.60

2,00

_ 3.03

,:.

1.704

6.02

4

24

41

, 92
. \'

66,-

2

. 30

20

140

2.23

4..50
- ,.,.

1 .88'
1

.3.05
o

0.16-

2.50

.2.66

"

3.70

4.87

'

.

38
P

2

4

92

2.
1

66

,,

60

$i
3

1.74

4.63

4.94

1

3.77

837

1.85

7.31

7.72

6.00

.0%93

.

7.34

14.67

14

52

37

76

\
58

83

38

--
43

38

15

.

41

91

,,-''

,

5.46.-

0.75

6,12

1.08

3.03

,

2.26

6.79

47

\,58

56

6
.

31

,

30

77

"

1.74

3.90

4*4.9

1.79

4.9 i
t

1.19

6.83

4.00'

\6.00

0.93

4.14

7.79
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Santa Clara County 'shaved, about a daY,off Redwood City's time,
primarily In the post-search time. The Santa'ClaraCounty off-line print
figures showed a greater tendency on the:part of searchers to request no
off-line prints. This tendency ,might have been- a result -Whaving the
patron present frequently (citations that might have been ',printed off-line
ih the patrons' absence might be printed on-line or not at( all). This
would eliminate the wait forthe U.S. Postal Service and ailght account for
Santa Clara County's lower post-search figure.

' 1San Mateo County was the slowest of the er=ouP, at 14.67 days. Tablt 18
shows them with -Iconsistently,,,higher figures' than the other libraries, with
the tine,. di'vi'ded almost' equally between pre-, and post-search (8.77 days .vs.

. 7.72). San Mateo County was the. only library with a significant number of
tasks performed at the originating library, which added a step and a
possible bottlenecish-to the -search process. It may also be that the lack of
direct contact with' the patron made 'San Mateo County tend"not to hurry in
searching a request once it was sreceived. Furthermore, 'DIALOG requests
were competing . with other subject requests received from the branches in
Much the same way as the DIALOG requests. (n other words, DIALOG-xequests
simply had to

0
wait thei r turn:

San Jose's total of 6.79 days was a distant second'to San Mateo County.
The. .bulk of that time (6.12 days) was pre-search, echolHg San Mateo
Countycs pattern of having the, request sit waiting. In this case, however,
the.wait was \for San Jose's part'time,sParcher. Also, the. San Jose staff
had complained early in, the project of being squeezed betvieen DIALOG and
their regular duties. This long pre-sparch wait and short post-search time
suggest a' general 'backlog. Items were handled speedily, once their turn
came, but" there\were others competing fixor the staff's attention.

'-"CONCLUSIONS

This study has rep rated, the costs ofbn-llne bibliographic searching in
four public libraries n the San Fran isco Bay Area using the Lockheed
DIAL,OG system. This study was, conduc d during a period when search
time was provided to he libraries wit out 'charge. and the searchers were
moderately experience .. It was round that\ there were seven' different tasks
Involved in' the searc process...-In the course of the study 39' individualS

equ ,4.

rom the fourl iibrares reported their own processing times for 411 search
ests. : \ ,

Two 1 imitationsishouldbe considered in valuating the results of this
Study. One isvthe self reporting nature of the data; Participants

.

recorded ti-m% spent on search tasks rather than being observed and measured
by others. Consequently, a possible bias is intpduCed depending on the
accuracy with which the searchers recorded their times. A second
limitation is the experimental nature of the project. On-line searching of
the DIALOG' system was provided at no cost to the public libraries through a
grant from the National $cience Foundation. Thus the searchers were under
little economic pressure to rierformeffectively.
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Considerable variation in the time requi red to perform .'search,, tasks mos
found between libraries and between searchers. Fof exampje, the averkie
conhect time to a data base for an itindividUal starch wasiA2.72
But this varied from 19.63 milinites at the Redwood City,Nblic4Lilbrariy, to

30.42 minutes, at Santa
Library. Similar variations were found in t overall cost O a

Clara to 28.31 miquite..4.4t' the San Jose Fiublirr
bibliographic search Redwood City.'s average was .$25.38, Santa itiara's was
$35.-17, San Mateo's was $19.74, San J6se's was $35:19, and the overai i .

average for the 411 searches was $28:41.. The most expensive portion of the..

overall cost was the actual on-line search time, which averaged $17.79 for
all scorches. The next most expensive element ..of: the,totar cost was that
of bflfa,line pripts--this iveraged4$9.16 for all searches..

The only element that was omitted :from the cost calcb,lations,wasIt
't:AlePhone line charges. This was due to the fact -that the four libraries
were in close physical prokimi ty to Lockheed's computer cegter. if this
si tuation did not hold for other .searching locations 'it woltild'be neCess ry
*),ndd the telephone',costs. Assume a $10 per hour. telephone connect ch rge
through an organi-zati'on such as TYMSMARE, and a mean search time of,22.7

eni flutes . 4Th I s resplts in an average, telephone charge of $3.79 which, when
adeed to the$28.41 search total, totals $32 20 fotr the.average search.

.
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DIALOG TIDE SHEET

,

Please enter tiMe.in minutes to the kearedefive minutes. PleaSe date and

-initial each entry.--

DIALOG LIBRARY 1. UPI:. 2. SCCO 3 smo511NT.

'10atrOn.ffiamee(optional)i
ReqUest nuMber;

Originating Library

43

...EVENT

REFERENCE INTERVIEW
initial patron
contact

ili

TIME IN
MINUTES

DATE INITIALS

ORIGINATING LIBRARY"
PREPARATION -TIME

-without patron
DIALOG_LIBRARY
'PREPARATION TIME

l_withrynt patron
WOG CONNECT
IME

don't enter time (do date and initial)

IALOGILIBRARY
pump-up TIME
without nniron

ORIGINATING LIBRARY
FOLLOWITP:TIME
WithoUt.patron:

FOLLOW -UP TIME
nth patron

MISCELLANEOUS
describe:

DIALOG CONNECT TIME7- Patron- present? Check if 3,s.

DATA BASE 'ELAPSED TIME NO. OF OFF-LINE 'PRINTS

ti

Use reverse to list adnitionai has *-,...searched'on the same request.as above',

.'4 4
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AO
Alternative Cost Calculations

4

in 'Tables t3 "and 14, of the text the mean salary costs and mean search
costs were. summarized.. These tables were calculated on the basic that each
occurrence of a task resulted in ,a cost of performing. the task and that the

.

total cost was the suM4of the task costs for all tasks which were
:performed.

°

: Tables B-land 0-2 are the analogies to Tables 13and 14 with a.
different method of computation used. In Tables 13 -1 and 11-2 the mean unit
cast of a task is determined by dividing the total cost by the total number
o \valid observations, not'just the number of observatiOns for which: the
tulle was non-zero. While the mean s0Prch:costs,(TWe B -2) remain
'relatively stable, there is A-considerable reduction'in the salary costs
per\task (Table 6-1).
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Table 8-1

Mean Salary Cost Per Task by Library, ,

All Entries

r

doll$rs)

re

Task

. Mean Task Time by Library

Redwood
City

Santa Clara
County-

San Mateo
County

San r

Jose
,Overall

Mean Mean Mean Mean Mean

Reference
interview

Originating
library
preparation

Dialog library
preparation

Search

Dialog library
follow -up

Originating
library
follow-up

Follow-up
with patron

.68

.39

203

.42,

.18, .

1.05

d

46,

2.83'

1.04

.48'

.95

.81

1.47
:2

'1.44

..44

.37

p

,.58

,

.64

2.70
,-,..

.75

.24

\

.75

.22

.

.55

2.24

-.87.

.11

.34

?

.5 4
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Table B-2

Mean earch Costs, All Cases

(in dollars)

Cost Element
Mean Task Cost by tib ary Overall

Redwood
City

Santa Clara
County

San M teo
Coun y

San

Jose

Mean
Cost

.

Data base
charges

Off-Line
Print
Charges

Search.
Labor
Cost

Labor Cost .
for All
Other
Tasks

14.51

7.48

,2.03

,
1.67

22.16

7.09

2..83

3.03-
.

10.55

2.90

1.47

4.66
a

.

.

, T

23.69

6.56

2.70.
.,

2. Z1

.17.29

6.17

2.24

,

2.81

k

Total Cost:
of Search 25.69 35.11 19'.58 35.16

,

28.51

a

ti


